Hydrophobic double walled carbon nanotubes interaction with phopholipidic model membranes: (1)H-, (2)H-, (31)P NMR and ESR study.
The interactions of carbon nanotubes synthesized by catalytic chemical vapour deposition with phospholipidic bilayers, mimicking biological membranes, have been investigated using solid state (31)P- and (2)H NMR, (1)H- and (31)P NMR in liquids and ESR studies. It was found that carbon nanotubes can integrate the bilayer, depending on the overall cohesion of the membrane used. Whereas no direct interaction can be observed in small unilamellar vesicles or directly in the presence of short-chained phospholipids, carbon nanotubes incorporate into the membrane of multibilayers. The result is a significant 2-3K lowering of the transition temperature in multibilayers of dimyristoyl lecithins, which is more markedly associated with increased fluidity in the most superficial part of the membrane below the transition temperature (292-300K range). However, no ionophoric property was found on large unilamellar vesicles.